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The Economic Design of a Smart Microgrid Considering the
Reliability Indices Using the PSO Algorithm

—a Seyed Mehdi Hakimi/ Electrical Engineering Department, Damavand Branch, Islamic Azad University, Damavand, Iran./ sm_hakimi@damavandiau.ac.ir
Abstract

In this study a novel intelligent method is applied to the problem of sizing in a hybrid power system such that
the demand of residential area is met and the results are analyzed from the viewpoint of meeting the demand
and total costs. This study is performed for Ganje area in north-western Iran. The systems consist of fuel cells,
some wind units, some electrolyzers, a reformer, a compressor, an anaerobic reactor and some hydrogen tanks.
The system is assumed to be stand-alone and uses the biomass as an available energy resource. Our aim is to

minimize the total costs of the system such that the demand is met. PSO algorithm is used for optimal sizing of
system’s components.

Keywords: Renewable energy, intelligent Micro network system, reliability indicators, particle assembly optimization
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1 Exponent law
2 Loss of Load Expectation
3 Loss of Energy Expectation
4 Expected Energy Not Supplied
5 Loss of Power Supply Probability
6 Equivalent Loss Factor
7 Forced Outage Rate
8 Mean Time To Failure
9 Failure rate
10 Mean Time To Repair
11 Availability
12 Net Present Value
13 Real interest rate
14 Annual Payment Present Worth
15 Single payment present worth
16 Particle swarm optimization (PSO)
17 Break-even point
18 Marginal cost
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1 Hemogenization
2 Suspension
3 Emulsion
4 Ultrasonic Homogenizer
5 Cavitation
6 Phase Locked Loop
7 Transducer
8 Resonator
9 Probe
10 Human Machine Interface(HMI)
11 Pulse-width modulation
12 Duty Cycle
13 Power Supply
14 Voltage-controlled oscillator
15 Inductance
16 dynamic voltage restorer (DVR)
17 Negative Temperature Coefficient (NTC)
18 Sensor
19 Sonotrode
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